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Claim 

A process for preparing 3-deoxyaphidicholine comprising isomerizing abietin to 
obtain a mixture of diens presented by the formulae: 




decomposing the mixture of the diens to introduce a carbonyl group at position 7 and 
esterifying carboxyl group at position 4 to produce an enone of the general formula: 

wherein R is alkyl group having one or more carbon atoms; 

adding allene to the thus obtained enone to produce a compound of the general 
formula: 




wherein R is alkyl having one or . more carbon atoms; 
decomposing position 6 of said compound; 

introducing hydroxy group to the terminal of the thus obtained side chain; 
removing carbonyl group at position 7; 



introducing a double bond to position 6a to produce a compound of the formula- 

wherein R is alkyl group having one or more carbon atoms; 

transferring the double bond at position 6a to position 61 

introducing carbonyl group to position 7 to produce a compound of the formula* 

; coor 

wherein R is alkyl having one or more carbon atoms; 

cyclizing said compound by bonding terminal of the chain at position 9a of said 
compound to position 8; 

acylating the hydroxy group at position 9 of the cyclized compound to produce a 
compound of the general f omnia* 




wherein R and Ri are alkyl having one or more carbon atoms; 

hydrogenating the double bond at position 6 within the cyclic ring; 

hydrogenating carbonyl group at position 7 to hydroxy group to produce of the formula: 




wherein R and Ri are alkyl having one or more carbon atoms; 

hydrolizing position 9 to hydroxy group and introducing hydroxymethylene group into 
the position 9 to produce a glycol 



etherizing the glycol with dihydric alcohol to produce a compound of the formula: 




Cri, CO0R 

wherein R and R2 are alkyl having one or more carbon atoms; 
removing hydroxy group at position 7 of said compound; 
reducing methoxycarbonyl group to hydroxymethylene group; and 
hydolizing position 9 to produce 3-deoxyaphiticholine. 
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ft ? * 0 U . n7tK077> 



1 7 4 0-1 720 



1 . 115 0 
□ 7 7 V 7 0 *t 

-iefio^ tub* 



77*-..<X?-A/X-t*: n-A>**v-7 : 
1 ) ? tt « U * H (1 6) *a«*-fA/fcUT 
7 4 Oigflfc . fcK ( 1 6 ) 6 9%? 



0 o fc . 




(16) 



CH| COQCMt 



H (1 6) <D » tt tt , »«)IDT«?fc. 
PMR (CO Cf i 100M H 2 ) 
6 6. 6 3 ( 1H .dd. J - 4Hz). 
3 3 . 6 8 ( 3H .s) , 3 3.60-3. 53 

< 2H .br ) . d 1 . 3 1 ( JH .s) . 

< 0. 8 6 ( 3H.s) 

I R < neat) 346 0. 2950. 1 7 4 0 - 

1 7 2 0 ( br) . 1 6 5 Oaf 

MS 3 3 4 (NT) , 3 1 8 ( I* - Hi 0 ) . 

2 74 < Kf - H C Ob Cft ) 

[a] P -122 -<C* 1.00. CHCXt) 



CUTtfi, *fc6ttCZDBtt6*®A**fc 

1 « 6 : 

«fl?16: ftf , »B ( 1 6 ) 7 4 0ifl(2. 

2 2 ««ol > * , 7*=f>3lffl&Tttfc;'*-»A>5 
0«£C»»C/, *»TCV?>^ciD^a)i-.h 
955 ig(2£IB)etta.. 5 « GO ffl ff b T , 9 

**. ft T , Efflt7ay9*tjBUT90 

A€*e > i-th»7, K & € a tttt . 
*y**o*?r^57«<- (^>«v:mif 

^ - 3 : 1)T»HU, »ff (1 7) € 58 TO * Y 
* * 1/ T 5 3 5 . 5 ig$ fc . ft ff ( 1 7 ) O « * 



tt ♦ 73. 3 % ? « * . 



,CH*-CHO 




(17) 



ft (1 7) o«tt«, Hiaonojt. 

PMR < C DCf, IpOM H2 ) 
fl 9 . 7 0 ( 1H . s) . 
66. 67 ( 1H -dd. J * <Hz ) . 

a a . 6 7 ( sh - t) . a i . 3 i c ih .i) 

6 0. 8 7 ( 3H.S) 
I R ( neat) 2950. 2740. 1720. 

1 6 5 0 of 

MS 3 3 2 <tf) . 3 14 (KT-rfeO ) . 

2 7 3 (M*~ CQ*CH» ) 

(a]'? - 1 2 5 . 6 ( C - 1.12 , C H Oft 
«fM 7 : DJC^H ( 1 7) 5 3 5. 5 bO 
{ 1 .. 6 1 bioI) €>, 7A/:J>»B*T% R*X 



PMR ( C OCX i tOOM Hi ) 
a6. 70 ( 1H.dd.J - 7Hz ) . 
M, 23^4. 08 1 lH.br ) . 

5 3. 6 7 ( 3H.5) , M, 33 ( 3H.5) 
a 0 . 9 0 ( 3H .1) 

f R ( oeat) 3450.2950. 1 720. 
1 6 5 Oof 

MS 332 <M->,3 14(W-ftO) 
* fc to a (18') Ofttttt, * <o iffi 9 r a * 

PMR ( C D Of . 100M Hz) 
a 6 . 7 2 ( 1H . dd. J - 4H z ) . 
a 4 . 00^-3. 7 6 ( tH .br ) t 
a 3 . 6 8 ( 3H .8) , d 1 . 3 3 ( 3H .8) 

6 0, 9 0 ( 3H .8) 

I R < neat) 3450.2950. 1 720. 

1 6 5 0 cp- 
MS 3 3 2 U) , 314 (W-ftO) 
»# 1 8 : fclCfcfl ( 1 8 ) t < 1 8 ) t*) 
1*1241. 5i0(O. 7 2 7 ml) ^7/P5 
>£MSlTTt:U5>V8«tCi8«0. * T* R 



* mmi- 83138 do) 

4=^ K 154 •!) (1. 4JSS) ICI89n8filO 
L , 1 s» QS K * IT * . C n JC * 9 , 9a (ft 0 ffl $n 

floaficffiflf et«c. 7JPft 

ID S * ? a V> . »*«8t MJCiATfefiO, 

•a ft a , 5"jH^^on^7^ ( *c > 

>:»HH-1 : UT8BI, »« (18) 
Ufi(18') tOa^ft*, 0(5?t^7y 

^ttT 5 3 4 P|Bfc 4 SftftOHtt, 100 
ft T ft ? It • 




(18) (18*) 



fo« (18) cofcfctt , ft <»sfi o r ft$. 

R 0 . 1 6 * € » it . 9**'*7*/e'J5>5'* 
^»»Ufa?-»fiH, 9ft<D*fiSB*7 

wmc**frjna.. tr y p > * a 
*Ufc«B«i**?»tiiu, ea ft la * ? ft ^ 

ft*ttB*KU9A?fcl»b!Ba«5''J /> ? /U * 
d? h^77 < - ( t^in-f * : n - *\ * tr 
> - V : 1 ) ? » * 0 , IK (19) t S3 « < 1 
9 ' ) t086U*667tA^7?^t UT2 1 
3 «0» fc • 8£&<&IR*tt78ft*ft:>fc. 




(19) (19-) 
ft 27 (19) * (19') fcOSSfeflttttt*. 

*<& a 

PMR ( C 0 Of , 100M H Z .) 

d 6 . 7 1 ( 1H .dd. ) , 8 5. 0 8 - 

4 . 9 0 ( br. 1H ) . a 3 . 6 7 ( 3H S) . 
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« 1 . 0 9*1. 08 ( 1 H . s ) . 

d 1 . 33 ( 3H.fi) .dO.BU 3H.O 
( R ( neat) 2950. 77 4 0-17 2 0 

{ or) , 1 6 6 Ocrf 
MS 3 7 4 IM') , 31 4 (W-HCOjCH,) 

9«C, l!07^USS^^ 

X fi 7 : 

fc C , »9 (1 9 ) »tf (19 ' ) K»Wft, 

11^19; ftf,»S(19)i:»R(19' 
^l^«92 1 3ig(0. 5 7 moI ) , 7 A/ * 
>*aB»T»«x*A1 5dCSjKl, - K <fc & 
1 0 BO* JB * , 77tfU-5r-««fflUT$g 

€ * * k: tt » u , 2 8 t - « K » * * . :nu 
* t * . uc^t, m^B7h^57>-T, m 

( 1 9 ) Rt; ( 1 9 ' ) tfB9*nfcCi 



EM 61- 83138 (11) 

b , ';'jHfl/?Q7h^^^ ( X * X - 
? * ; n^^>-1 : 2 > rHSiM^ ft 
ft ( 2 0 > 9 1 IQ& V ft K ( 2 0 * ) 1 0 7 og* 
n?nfl£7t»/7?7tl/T»t, 1fc H (2 

o ) a ft ft < 20 * ) * n * n 4 3 

%ft 5 0 o fc . 




(20) (20') 
ft A (20) Otffctt, fc<&a*T»Dfc. 

PMR ( C D Cf « 100M H 2 > 

54. 95-4. 7. 5 <1H. or), 

«3. 67 ( J.H.D . «2. 09 ( JH.D 

61. 24 ( IH.D , 09 l'lH.1) 

I R ( neat) 2950. 1740-1720 
( bp) or 



MS 3 7 6 ( M* ) 

* fc ft » ( 2 o • > 0 * * a , Koaon? 
fc . 

PMR ( C Da. 100M H Z ) 

M. 9 0 - 4. 7 0 ( 1H.B) , 

S3. 67 ( 3H.s) , 52, OB ( JH.sj , 

* 1 . 2 4 < JH .s) . d 1 . -0 9 < 3H .*) 

I R ( neat) 2 950.1 740, 1 7 2 0 erf 
MS 37 6 (M , ).316<M--HCaCH,) 
fi 2 0 : fcK,ftff<20) 55 *ff<0.1 
4 6 naol > g. % 7ib J>»ll»T»*f ^ t F 

(5^a)«aajt,sfflT2e/sw«EtT, 7tt 

<&aA/tfi*l*$37eUT*RS|***. 0. 5 

wfix^/irriiiajt, ffi«ftffl*T«i^ b * m 

^77< - (iHi-f A/-; n - ^ * * y - 
2 : 1) T»»L, ft? ft (2 1) * B © 7 * * 7 
r 2 U T 5 1 ig0 ^. HdH (2 1 ) 



9 2 % T « •> fc . 

OC0CH, 




&R(21)<0»tttt, »OI0T«ofe, 

PMR (COCd 100M H 2 ) 

65. 16-5. 00 < IH^br ) , 
6 5 . 3 9 < 7H .rftf. J — 7H z . 10H t ) . 
03. 6 5 < IH.fi) , 3 2. 0 6 ( 3H .s> 
n. 28 ( 3H.3) , 50. 96 ( 3H.3) 

I R ( o«a t ) 3 5 2 0. 2 9 5 0. 1 7 3 0 of 

MS 3 3 4 (fcf-CH)C0 + 1 ) 

[a]? + 1 1 . 4 ( C - t.02 . C H Ot « ) 

^i6fiP^5Xet, 7 /) # - A/ & c * $ & 

T <fc . 
XBB 
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VimBl- 83138 (12) 



ftC , tt» (21 ) <09fcSW*&JBUT*t9 

-*|CZ«7*:3-**mffl*1iTX-T*4:* 

Sff21 : ll(21)5-1ifl(0, 1 

3 5 asol > * , 7 * J > ft ■ * T « tt * *■ U > 
2»llCJS»^-7B^lCfefflT, 2.6- 
> 0 . 0 5 5 H < 3 3 fl ) * JM * > ft V^ ? > * - 

0 4 5 H (1. 4 S ft ) * «| * % fOdSISICR 
U ♦ IWfflBffOTRKitT, 7tt©*RS€ 
t a * * $ . R61*7«**to;l* ft fc * * u V 

T « U , ffl*«3>yay**OVh*77* 
- ( x *A*x- 7* : n^41t>-l : 2 ) T 
«tHl/, ft M (22) €»^VD77tLT64 
■ iWfc.ftK (22U«$tt, 96. 4 % t ft 



^OCOCH* 

eft -J W4&^(ciul 

CH 3 




(22) 



CHj COOCHj 

PMR { C 0 Cf • 100M H Z ) 

5 5. 3 0 ( 1 H . dd. J - 7Hz , UH.I > . 

5 3. 6 5' ( 3H.D . tf 2." 03 ( 3H.$) 

a 1 . 1 9 { 3H . s) , 4 0 . 9 0 ( 9H .8) 

dO. 05 ( 6H .•) 
] R { neat) 2 9 5 0,1 7 3 0a/ 
MS 448 < M" - C 0 C Hi' J 
[a] If + 4 2 6 < C- 1.28 , CHGti >. 
jSfT22 : fttC*&H(22) 64 ig<0.1 
3 ■•© I ) ***/-/U4«£K:fflJBl/* th'i^A 

*h**K38»«**tou, 2fflTri«iaiaff 

R « » 7 « < 0. 5N-*xvtt*J3«?*«b 
**y-**a*Ufc«2ao * * A r to tfs u , 



a«»^JHHD?h^77^ - < X ^ *X 

-Tin n -<\*-*>- 1 : 2) Tiffin Vz W 
(23) *a**'f*tUT4 5; 5 ogf§ it . & 
I (23) ««*B77.. 7 % T * o fc . 




CH, 

0-5i-C(CHj)j 
CH, 



(23) 



CH> COOCHj 

&b < 23) ®tt&c2*aiao?«?£:. 

PM R ( C 0 C/i 100M H z ) 

a5. 3 0 < 1H .dd. J - 7H * . 10Hz ) , 

6 5 . 0 0 ( 1H .Dr ) . 6 1 . 1'9 ( 3H .$) 

6 0. 9 6 ( 3H .*) 
I R ( neat) 3 5 0 0 < br ) , 2 9 5. 0 . 

1 7 3 0 erf 

MS 4 3 5 (W-CHi) .4 3 2 (h(-H»0) , 

391 < M* - CQiCH}) 
[a]? +1, 99 (C- 0.91 . C HOT, ) 



»f* 2 3 : * C . ST?. S&K 

HaUteJR*Ofl:>^U>0. 2 6^«C, affile 
■ IVU*:8fc**?y**0. OUtuil, - 5 

OTCc^flJu, :nc9>f*;^Mf Keo. 
01 7 w to * * stfffls-tDaiMfiff**, :nc 

mSft« ( 2 3 ) 37 iff*Sfc;<*l/>0. 3-1 
CftBUTto**. - 30tUWait2.0» 
HSfcL, M^h'Jifi75>0. 0 7 «i£ 

to ?5c«ufauj!ian. cac* 
HH*»atfi*»nT, » Ar ip - A/ « t 
* $ , 3&t*etoft,-flfcx*i'>-cttwo. 

a8»i/y^Jl/^D7^77^ - < * > t? > : 
»«x** - 1 0 : 1 ) riSWU, fc«<24) 
*«*6*-fAr*UT30ip»fc. & W (24 ) 
4) IR «tt 8 0 % ? « o fc . 

J " --O-SC-tfcHj}, 

CH, (24 > 

CHj^COOCHa 
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toft (24) ©ttfc ttKGSD&Tft**. 
PMR ( C 0 Cf j 100M H 2 ) 
M. 39 ( 1H dd. J - 8H I ) . 
53. 66 ( 3H.S) , 5 2. 90 
{ 1H .ddd. J - 2.5Hz. 7.5H z ) , 
01.20 ( SH.S) , d1. 02 < 3H ,s) , 
5 0 . 8 4 ( 9H .$) . « 0 . 0 1 ( 6H .S) 
I R ( neat) 2950, 1 720c* 
MS 4 4 8 (M") , 4 3 3 (W-CH,) , 

3 8 9 (M'-C0iCH») 
[ or ] f -25. 2 1 (C- 1.45 , CH«, 
tttt 2 4 : Re, Sfeth'J 7i-JU*^*-0 

&>fju7au a 5Oii0(3ati) 7ip^ . 

-7 81CT0. 7 4 7 .f/nftolO n - 7 * b V + 
V A 1 . 05*M3Sfl)€»TL, 2 0 # B IB 

* o . $s*T»*ic&s*t*T. <r y f * ■ i 

7t:K077>5rfC8ftl/T*t*fcft£ftJ| 
( 2 4 ) 2 0 9. 5 no ( 0 . 4 6 8 ■■ol ) IC , AC 



JMHH361- 83138 C13) 

2 2»ffltal»ii«ttt»T, 9tt©*«/*-/Utt 

a77>H5Btt8ik * € Hi * , ftlfc I * 

«vy»y^?a7h^77^- C "C > * V : ft 
filH-10: 1 > Tfl»»W U , (25) 
136. 5ng*ifiiB*<f A-i l/T», MftftK 
(24) 41.5 eg* @«Llt.»fl<25)<0 
65»T»9fc. 

CH, 




CjWy^O-SL-CfCH,), 



I 



(25) 



CH* COOCHj 

% (25) £ tt . MaOTfi?fc. 
PMR < C D a. 100M H 2 ) 

5 4. 5 4 ( 1H .dd. J - 2.1H 2 ) . 
5 4. 4 5 ( 1H .dd. J - 2.IHZ ) , 
M . 2 4 ( IH.dd. J - 7H 2 . 10H 2 ) 



5 3. 6 5 ( 3H .*) . 51. 2 6 ( 3H .s) . 

6 0 . 9 5 ( 3H .$) . 5 0 . 8 4 ( 9H .») 
I R ( neat) 2950, 1730. 1650crf 
MS 4 4 6 (X) . 44 1 (Jf-Clfc) , 

3 8 7 ( M" - C Ob C H> ) 
ttfr'25: »S ( 2 5 ) 4 5 00(0. 1 

0 1 aeol ) £ % $-V»'J*7^7JI/3-* 
1. 1 2 5.«f C 8 ft L . * 0 . 3 4 ml ft U £ *) P 
> 0 . 0375«l£»5ia. ft ^ T * 0 IB * * 
^«JAO^-Vi'y-7f^7/U3-iH8a ( 1 
V 100.1 )0.3*l(0.12Sfi)»tr,N- 
Xf-fU* A,7 t » > N 1 * -f K 4 .1 at ( 3 3 fi I 

50t)T5. 5 H IHDfl » b T B ft * $ . 

*BBfeCKQ*'^fU>B«4i;, ? U 3 - 

5 7 w - < x * fcx - r * : n-^^^>-2 : 

1 ) TfflWl/. «9 B (26) €jSW?|-Y^tUT 



4 0iiO»fc. ftH (26.) <& « * tt 8 2 . 5 % T 
ft o fc • OH 

^^W>---0--SC-C(CH,) J (26) 

ft H ( 26) Gftiltt, fttf>ifi9?<fc->fc. 
PMR (GDQ. 100M HZ) 

5 4 . 3 1 ( 1H .dd. J - 7H2 , 10.5Hz ) , 

53. 67 (3H. a). 53. 7 6 -3. 6 0 

< 2H .br ) , fl 1 . 2 6 < 3H . s) . 

5 0 . 9 5 ( 3H -a) . 5 0 . 9 1 ( 9H .$) , 

5 0. 0 5 ( 6H .a) 
I R ( neat) 3400 (or). 2950. 

1 7 2 5 erf 
MS 480(tf),463 (M"-OH) 
[a]? -12. 1 (C- 1.00 . CHCIj ) 
ft 2 6 : fccfcfl (26 ) 75 10(0.1 

5 6 3 mo 1 ) * , 7 * :* > 3 SB » T T 7 tr b > 3 
■C 8 W 0 , *}5TT 2.2- 5?;<h*fyo/<> 
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0. 1 «! < 2 5 S ffl ) * An /OMIVH 
1 BBf <0*«ttfflTg6 
H/9n^'J3-JI/«?^n, fc ^ r , 
hyx**7*>*-*lto*, 7t h>*l*t. 

* - { l f to X - f A> : n-/\*tf>«1 : 6) 
TABU, ftfl (2 / ) ^67^77^0 
T 7 7 . 5igBfc.fcW<27)<0<R*tt, 95 
4 % T 9> i fc . 




CH. 

-o-4l-c(cHi) 3 



(27) 



CW>CH 3 

ft ft (2 7 ) <f> « tt tt . Mia^«rfc. 
PMR ( C D Cf » 1D0M H 2 ) 

6 4 . 2 8 ( 1H.dd.J - 7H z . 10,5Hz ) 

3. 80 ( 2H. AB. J - 9H2 , 
6 r - 11H i > . 8 3 . 8 7 ( 3H .8) . 
8 1 . 3 8 ( 3H .*) . 8 1 . 3 5 ( 3H .$) 



JMBBGl- 83138 (14) 

61. 19 ( , dO, 95 ( 3H.s) 

AO. 90 ( 9H.s),fi(K06< 6H.s> 

1 R ( neat) 2 9 5 0. 1 7 2 5 »• 
MS 5 2 0 ( M* ) 

fa]? -18.4 IC- 1.03 , CHO« ) 
HI 2 7 : fcC*89W<27)13ag<0.0 

2 5 oiol ) $ , f h5tK07>>1rfC»|t 
SSTT, f h 5 n-7 7 > € - 0 U 1 O 7 V 
K ( 1 t A- S 8 ) 0 , 1«M42SllM$«l;lT4 

7 £ Jfl * b T * n 6 i: * 5 . 

- (if iH-fA' : n-/\*^> - 2 : 1 ) v 
«j b , «J ft (28) €fiES«atUT 1 O . 5 
■8$fc.fc«<28><&tt*tt, 100%Tft^ 




OH 



(28) 



CH» C00CH* 



ft (28) 0) * tt tt* IKOiiQ?^?^ 
PMR (COCti 100M H z ) 

8 4 . 2 9 ( TH . d d . J - 7H Z , 10.5H z ) 

* 3 . 8 7 ( 2H . A 8 . J - 9H l . 

6 r - 24H z ) . 6 3 . 6 7 ( 3H .s> , 

6 1 . 38 ( 3H.s) , M . 3 6 ( 3H . s) 

* O . 9 6 < 3H . t> . 8 1 1 6 < 3H .1} 
! R ( neat) 3 4 0 0 ( br> . 2 9 5 0.' 

1 7 2 0«rf 
MS 4 0 6 <tf ) 

X 5 9 

* C . &^28 4>'7tt®*l8&*ft£L< 9 

t*J'77vfoy>«»* l 

» * 2 8 : Jtf » *»fttMjn (50965 s 

-f > ) 2 5. 4i|(10l.l)f i 7 



»* * to * *> . Dl^T, C0JS8Ctf2fcft (28 
21. 5 ag ( 0 . 0529 moI j (Jf h9cHu 

m , 28*f3j»&a$sra. * ^ ? , isntK^a 

2 < 1 0 £ ffi ) * » o , ££fC2KK&ftIffl4 
Ultfctt, 3 9 ft * * * 6 6 *£ ( 2 0 K.ft > * ID 

a. , seeiBtniDAi/Tfiifrair*. cna 

iTftflll/tett, ttft7>t-^A€»^T^«l 

t7<- ( xf *i-f * i n - /\ * v > - 1 : 
4) TffiHUv toft (29) «Hft^^H 
T25«0Bfc.8Jft(29)C3<R*tt, 9 5 % T 




CH, COOCH, 
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& H (29) HifiUT^fc, 

P M R ( C 0 a. 100M H I > 

3 6. 14 < 1H -<J<1. J - 7H 2 , 10. 5H 2 ) 
6 3 . 7 6 < 2H .s) , 0 3 . 6 7 < 3H .5) . 
0 2 , 5 8 ( 3H .1) . 0 1 . 4 1 .( 3H .s) 
0 1. 3 6 ( 3H .8) . 0 1. 2 1 (• 3H .8) , 
6 1 . 0 0 < 3H .8) 

! R ( neat) 2950,1725* 

MS 481 (Hf-CH,) 

flfF 2 9 : fcCttH<29) 25 ao<0.0 
504 BBOI) * , 7*:*>£H3T. H* h * X 

> i »i c ® * u , oa*-7*/-ry7^oihy 

^8>0( 1 319) €20^, 70tCto»?*.fc 

T . h';-h-7****fcffl40*M3Sfi) 
* 10 it • 110UttiatT t fl)B{29)O7 
* T • fiJ5»tf»&^6j8WiC 
ft <t U fc £ S , S S * ? ft fl) U , » » X * 

an m o . a*Rath'^iv«fti/. a «« * 

V fi y * * ■ fi COtfV : l^JH-f il^- 2 
0 : 1 > ?H«6U, 1&S5 (30) * 58 « * * 



MRIB61- 83138 (15) 

**UT6t>flftfc. » H (30) « * tt 3 0 % 
0 0 




(30) 



en, cooch 3 

PM ft ( C D « i 100M H 2 ) 

« 3. 65 ( 3H.s) , i3. 66 ( AB. 

J - 8.5Hz , r -23.5H l ) . 

51, 41 I JH.i) . ai. 35 ( JH.i) 

0 1 . 1 9 C 3H .&> . 0 0 . 9 7 ( 3H .») 
I R ( neat) 2 9 5 0. 1 7 2 O erf 
MS 3 7 5 ( tf - CH, ) 

8 3 0 : SC. *lt7*U9A«;^9A 
3m(^S)^ 7*=f>3llSRT* 
7tKO77>0, 5«*Cfi»Str, * C Mfe K 
(3 0) 8 10( 0. 0 2 0 SH0I) ««*fl-7 
CKD75V1. 5«fi*C»l»Ufc®a*!niL % 2 
0»B3HQ85fiiau, AO.*)*** */h to*-*,*' 



«iS?cUTi:Kcj*^^^u>ai:irft, sat 

(D*jjHt7^5:0A'Jf^A*»»l, ft B x 

* ;i> t & as o , ss^saiathuo^t^ttLs a 

ffl»5";*7*?a^h??7-f- < x * ju x - 
fA:n-VH>-1 : 1 > ? 18 H 0 , » 
(31) t6fi|gaiUt6. 5iflSfc. Iff 
< 3 1 ) C«*tt» , 88«T»?fc < 



"(31) 



CH, CH a 0H 

ft K (31 ) <0 « tt > ftaaOTfiofc. 
PM R ( C D Ct s 10DM Hi ) 

0 3 . 6 5 < IH . A B . J - 8.5H 2 , 
0 r - 23.5H z ).03.22(2W.AB. 
J - 10. 5H Z . 0 r - 34. 7H * ) . 
8 1. 4 1 ( 3H .8) . 0 1, 3 6 ( 3H .8) 
0 0. 9 8 1 3H .s) . 0 0. 7 8 ( 3H .8) 




I R ( neat) 3500. 29 5 0 
MS 3 6 2 (f>f) , 3 4 7 (K- 
£{E31: fc C , &H ( 3 1 > 6 
0 1 8 I) £ % * * y - 4/ 1 mi C 
TT2N«at3«lflit, 4 K 89 n 
Ctt), 9{20SI»fittX-7ii/{S 

-iU - 1 0:1) TlMUi 3-r * 
* a 'J > (32) €, 25 « * -f * t 
(9 fc . 3-5* »*>77<fO'J> 
l00%T»^fco 
OH 

(32) 

CH,0H 

!96nfc3-f^i'77vfO'J> (32) 



erf 

C H> ) 

. 5 bo ( 0 . 

1* * a . :n 

fc tt , 'J n 

U> : * * S 

* 5/ 7 7 < f 

0 T 5 . 5 Bfl 

( 3 2 > <0 « 
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PMR (CDQi 100M HZ ) 

6 3. 4 2 ( IH . A 8 . J - 2.6Hz >, 

*3.225<2H.AB.J - 1&.9H z , 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



